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Description 

[0001] The present invention relates to a device which 
applied to an apparatus where an optical head and a 
recording medium reciprocate relative to each other to 
record and reproduce desired information onto and from 
the medium, for determining whether or not a specific 
portion of the medium where information is to be record- 
ed is a blank area having no information recorded ther- 
eon (i.e., whether or not the specific portion is available 
for recording information), and also relates to a device 
for verifying whether or not information recording has 
been performed correctly on a specific portion of a re- 
cording medium (i.e., the propriety of the recorded in- 
formation). 

[0002] To newly record information onto a write-once 
type optical information recording medium such as an 
optical card, a specific portion (track) of the medium 
where the information is to be recorded (i.e., a track to 
be used for recording information) must of course be a 
blank area having no information recorded thereon, and 
thus it is necessary to determine in advance whether the 
track is a blank area or not. Such a determination as to 
whether the track to be used for recording is a blank area 
or not has conventionally been performed in the art by 
reading out predetermined information registered in a 
directory area. 

[0003] Further, after information has been recorded 
on the recording medium, it is necessary to ascertain or 
verify whether the information recording has been per- 
formed correctly. To this end, it has been customary, as 
typically disclosed in Japanese Patent Laid-open Pub- 
lication No. 55-122216, to perform information recording 
only during the forward travel, in a relative reciprocating 
movement, of the recording medium and then perform 
information reproduction only during the backward trav- 
el of the recording medium so as to verify the propriety 
or correctness of the newly recorded information. 
[0004] However, the first-mentioned approach of de- 
termining whether a portion of the recording medium 
where information is to be recorded is a blank area or 
not by reading out information registered in the directory 
area is not satisfactory in that it involves an extra readout 
determination operation associated with the readout of 
the registered information, thus requiring a considerably 
long time in determining the availability of that portion. 
[0005] The second-mentioned approach of verifying 
the propriety of the newly recorded information during 
the backward travel of the recording medium is also dis- 
advantageous in that it provides poor recording efficien- 
cy and is time consuming, because information record- 
ing is permitted only during the forward travel. Further, 
because the verification of the recorded information is 
performed by reproducing the recorded information in 
the direction opposite to the information recording direc- 
tion, an extra circuit is required for reversing the time 
series of the reproduced information or information to 
be recorded. 



[0006] In EP 0 077 642 A3, an optical information re- 
cording device is described using a three-beam optical 
memory system. The system comprises a recording 
beam and two reading beams irradiated on one track. 

5 One of the reading beams is located before the record- 
ing beam to produce an interrupting signal to hold the 
recording if previously recorded data is detected by the 
reading beam. The second reading beam is located af- 
ter the recording beam to check the propriety of the just 

10 recorded data. The recording beam and the two reading 
beams are generated by a laser source and several 
beam splitters. An additional signal generating device is 
provided to generate a track selecting signal and a track 
following signal. 

15 [0007] In EP 0 589 670 A1 and US 5 267 226, optical 
information recording devices are described generating 
a recording beam and a reading beam. The reading 
beam is used to check the just recorded data. With ad- 
ditional generating devices, tracking beams are gener- 

20 ated. 

[0008] It is an object of the invention to provide an op- 
tical information recording device comprising a simpli- 
fied defracting grating device to generate a recording 
beam and auxiliary beams. 

25 [0009] It is another object of the present invention to 
provide an optical information recording device which 
permits a simple and prompt determination as to wheth- 
er a specific portion of a recording medium to be used 
for recording information is a blank area or not with no 

30 need to read out predetermined information registered 
in a directory area. 

[0010] It is another object of the present invention to 
provide an optical information recording device and 
method which permit information recording and subse- 

35 quent verification of the recorded information during ei- 
ther forward travel or backward travel, in a relative re- 
ciprocating movement, of a recording medium to there- 
by achieve highly enhanced recording efficiency and 
substantially shortened recording time, and which also 

40 eliminate a need to reverse the time series of repro- 
duced information or information to be recorded. 
[001 1] According to the invention, the optical informa- 
tion recording device comprises a defracting grating de- 
vice that divides laser light generated by a laser light 

45 source. The diffraction grating device comprises a dif- 
fraction grating structure including two gratings that are 
different from each other in a grating groove interval and 
are disposed at a predetermined angle with respect to 
each other. The diffraction grating structure divides the 

50 laser light beam generated from a light source into a plu- 
rality of light beams, i.e., a single main beam to be used 
for recording information and plural auxiliary beams dis- 
tributed on two imaginary straight lines crossing each 
other. The resultant divided beams are irradiated onto 

55 a recording medium, and respective reflected compo- 
nents, from the recording medium, of the beams are re- 
ceived by corresponding light receiving elements. Thus, 
the main and auxiliary beams distributed on one of the 
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two imaginary straight lines are used to perform focus- 
ing and tracking. On the other hand, of the light beams 
distributed on the other of the two imaginary straight 
lines, the auxiliary beam preceding the main beam in 
the direction of their relative movement to the recording 
medium are used to determine whether a track where 
information is to be recorded is a blank area or not, and 
the auxiliary beam succeeding the main beam is used 
to verify whether the information has been recorded cor- 
rectly. 

[0012] In accordance with a first aspect of the present 
invention the reproducing light beam is irradiated onto 
the track before the recording light beam, and a means 
for determining is provided to determine, on the basis of 
a reproduction signal resulting from irradiation onto the 
track of the reproducing light beam, whether the track is 
a blank area having no information recorded thereon. 
[001 3] In the optical information recording device thus 
arranged, when the recording light beam accesses a 
track for recording information, the reproducing light 
beam is irradiated onto the same track prior to irradiation 
of the recording light beam, and whether or not the track 
is a blank area is determined on the basis of a repro- 
duction signal resulting from the reproducing light beam 
irradiation. With this feature, it is allowed to promptly de- 
termine in real time whether the track is a blank area 
with no need to read out track information registered in 
a directory area. 

[0014] In accordance with a second aspect of the 
present invention the reproducing light beam is irradiat- 
ed onto the track after the recording light beam, and a 
means for verifying, on the basis of a reproduction signal 
resulting from irradiation onto the track of the reproduc- 
ing light beam, the propriety of information recorded on 
the track by use of the recording light beam. 
[001 5] In the optical information recording device thus 
arranged, when the recording light beam accesses a 
track for recording information, the reproducing light 
beam is irradiated onto the same track after irradiation 
of the recording light beam, and the propriety or correct- 
ness of the information recorded on the track by use of 
the recording light beam is verified on the basis of the 
reproduction signal resulting from the reproducing light 
beam irradiation. Accordingly, while recording informa- 
tion onto the track, it is allowed to immediately verify 
whether the contents of the information having just been 
recorded is correct or not, and thus it is not necessary 
for the optical head to make a reciprocating (forward/ 
backward) movement relative to the same track for the 
purposes of recording and reproduction (verification). 
Namely, in a single reciprocating movement of the opti- 
cal head relative to a recording medium, recording and 
reproduction (verification) for one track can be per- 
formed during the forward travel, and recording and re- 
production (verification) for another track can be per- 
formed during the backward travel. This achieves highly 
enhanced recording efficiency and can substantially 
shorten the total time necessary for recording. In addi- 



tion, because the reproduction operation for verifying 
the recorded information is done in the forward direction, 
there is no need to provide a special circuit etc. for re- 
versing the time series of reproduced information or in- 

5 formation to be recorded. 

[0016] The features of the devices according to the 
first and second aspects may be combined for combined 
advantageous results. That is, an optical information re- 
cording device in accordance with a third aspect of the 

10 present invention may comprise a section for irradiating 
a recording light beam onto a track where information is 
to be recorded, wherein the device further comprises a 
section for irradiating a first reproducing light beam onto 
the track before the recording light beam, a section for, 

15 on the basis of a reproduction signal resulting from irra- 
diation onto the track of the first reproducing light beam, 
determining whether the track is a blank area having no 
information recorded thereon, a section for irradiating a 
second reproducing light beam onto the track after the 

20 recording light beam, and a section for, on the basis of 
a reproduction signal resulting from irradiation onto the 
track of the second reproducing light beam, verifying 
propriety of information recorded on the track by use of 
the recording light beam. 

25 [001 7] The optical information recording device in ac- 
cordance with the first aspect of the present invention 
performs the steps of irradiating a recording light beam 
onto a track where information is to be recorded, irradi- 
ating a reproducing light beam onto the track before the 

30 recording light beam, then determining, on the basis of 
a reproduction signal resulting from irradiation onto the 
track of the reproducing light beam, whether the track is 
a blank area having no information recorded thereon, 
and then recording the information onto the track by use 

35 of the recording light beam when it is determined that 
the track is a blank area, but causing the recording light 
beam to access another track when it is determined in 
the step of determining that the track is not a blank area. 
[0018] The optical information recording device in ac- 

40 cordance with the second aspect of the present inven- 
tion performs the steps of irradiating a recording light 
beam onto a track where information is to be recorded, 
irradiating a reproducing light beam onto the track after 
the recording light beam, then verifying, on the basis of 

45 a reproduction signal resulting from irradiation onto the 
track of the reproducing light beam, the propriety of in- 
formation recorded on the track by use of the recording 
light beam, and re-recording the information when it is 
determined in the step of determining that the informa- 

50 tion recorded on the track is improper. 

[0019] In one preferred embodiment, the laser light 
beam generated from the light source is divided by the 
diffraction grating structure into a single main beam and 
four auxiliary beams which are distributed on two 

55 straight lines crossing each other, with two auxiliary 
beams on each of the lines. These beams are con- 
verged and irradiated onto the recording medium, and 
reflected components, from the recording medium, of 
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the main and auxiliary beams are received by plural 
(say, eight) light receiving elements. The main beam 
converged and irradiated onto the recording medium is 
used to record information and perform focusing based 
on the conventional astigmatism technique, and the two 
auxiliary beams distributed on one of the imaginary 
straight lines are used to perform tracking based on the 
conventional three-beam technique. The two auxiliary 
beams distributed on the other imaginary straight line 
are irradiated onto an information recording track with a 
predetermined interval or space, so that one of the two 
auxiliary beams preceding the main beam in the direc- 
tion of the beams* relative movement to the recording 
medium are used to determine whether a track where 
information is to be recorded is a blank area or not, and 
the other auxiliary beam succeeding the main beam is 
used to verify whether the information has been record- 
ed on the track correctly. 

[0020] For better understanding of the above and oth- 
er features, the preferred embodiments of the present 
invention will be described in detail below with reference 
to the accompanying drawings. 
[0021] In the drawings: 

Fig. 1 is a schematic side view showing an example 
structure of an optical head used in an embodiment 
of an optical information recording device according 
to the present invention; 

Fig. 2 is a plan view showing, in connection with a 
case where the three-beam technique is employed 
for tracking, an example arrangement of plural con- 
verged light beams irradiated from the optical head 
of Fig. 1 onto a recording medium; 
Figs. 3a to 3c are plan views showing an example 
of a diffraction grating structure used in the optical 
head of Fig. 1; 

Fig. 4 is a plan view showing an example arrange- 
ment of plural elements of a light receiving unit used 
in the optical head of Fig. 1; 
Fig. 5 is a circuit diagram of an example circuit for 
synthesizing or switching output signals from the 
light receiving elements of Fig. 4; 
Fig. 6 is a graph explanatory of a case where the 
intensity of the converged light beam to be irradiat- 
ed onto the recording medium is varied in accord- 
ance with information to be recorded; 
Fig. 7 is a block diagram illustrating an example 
structure of an improved circuit which, even where 
the output signal levels of the light receiving ele- 
ments fluctuate with variations in the light beam in- 
tensity according to the information to be recorded; 
Fig. 8 is a plan view showing, in connection with a 
case where the push-pull technique is employed for 
tracking, an example arrangement of plural con- 
verged light beams irradiated from the optical head 
of Fig. 1 onto the recording medium; and 
Fig. 9 is a plan view showing an example arrange- 
ment of the light receiving elements in the case 



where the push-pull technique is employed for 
tracking. 

[0022] Fig. 1 shows an example structure of an optical 

s head 1 for use in an optical information recording device 
and method in accordance with the present invention. 
In this example, the conventional astigmatism technique 
is employed for focusing, and the conventional three- 
beam technique is employed for tracking. In Fig. 1, a 

10 divergent laser light beam 3 generated from a semicon- 
ductor laser 2 is converted through a collimating lens 4 
into a collimated light beam 5 and then divided through 
a diffraction grating structure 6 into a plurality of light 
beams. The plural light beams pass through a beam 

15 splitter 7 and converged through an objective lens 8 to 
be irradiated onto a recording medium 9. The recording 
medium 9 is, for example, an optical card. 
[0023] As best seen in Fig. 2, the recording area of 
the medium 9 is composed of guide tracks 1 0 for guiding 

20 the light beams in such a manner that the beams are 
irradiated onto a same track at a time, and information 
recording tracks 11 each disposed between the guide 
tracks 10. Normally, information is recorded in the form 
of "pits" along the center of the recording track 11 . 

25 [0024] As typically shown in Fig. 2, in the embodiment 
of the present invention, the plural light beams irradiated 
from the optical head 1 onto the recording medium 9 
include a converged main beam 12, a first set of two 
converged auxiliary beams 141 and 142 distributed on 

30 one of two imaginary straight lines 131 and 132 crossing 
each other at a point of the main beam 12, and a second 
set of two converged auxiliary beams 151 and 152 dis- 
tributed on the other imaginary straight line 132. In this 
example, the imaginary straight line 132 extends paral- 

35 lei to the information recording tracks 11 , while the im- 
aginary straight line 131 is inclined with respect to the 
line 132 at a predetermined skew angle 6t. 
[0025] The diffraction grating structure 6 for dividing 
the collimated light beam 5 into the plural light beams 

40 may, for example, comprise two glass plates each hav- 
ing a predetermined diffraction grating half 61 or 62 as 
shown in Figs. 3a and 3b, which are superposed on 
each other to form a diffraction grating 63 as shown in 
Fig. 3c. Alternatively, the diffraction grating structure 6 

45 may comprise a single or integral glass plate having two 
grating halves to form a diffraction grating 63 as shown 
in Fig. 3c. 

[0026] The collimated light beam 5 passes through 
the diffraction grating 63 of Fig. 3c, with one half of the 

so beam 5 through the grating half 61 and the other half of 
the beam 5 through the grating half 62 (i.e., with the 
center of the beam 5 coinciding with the boundary be- 
tween the grating halves 61 and 62). Thus, the collimat- 
ed light beam 5 passed through the grating half 61 is 

55 divided into the main beam 1 2 and two auxiliary beams 
141 and 142 (although, in effect, the light beam 5 is di- 
vided into multiple beams from first-order to high-order 
diffracted light, only the first-order diffracted light is de- 
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scribed here), while light beam 5 passed through the 
grating half 62 is divided into the main beam 12 and two 
auxiliary beams 151 and 152. In this case, the skew an- 
gle 9t between the two straight lines 131 and 132 is de- 
termined by an angle 6t between the gratings 61 and 
62, and the spacing or interval between the two auxiliary 
beams 141 and 142 and between the two auxiliary 
beams 151 and 152 are determined by the interval be- 
tween the grating grooves in the corresponding grating 
halves 61 and 62; that is, the narrower the grating 
groove interval, the wider becomes the auxiliary beam 
interval. 

[0027] The main beam 12 converged and irradiated 
onto the recording medium 9 is zero-order diffracted 
light of relatively great light power and is used for the 
purposes of information recording and reproduction and 
focusing based on the conventional astigmatism tech- 
nique. The two auxiliary beams 141 and 142 positioned 
on the imaginary straight line 1 31 extending at the angle 
et with respect to the information recording track 11 is 
used for the purpose of tracking based on the conven- 
tional three-beam technique using, for example, adja- 
cent two guide tracks 1 0 as the tracking basis. The astig- 
matism and three-beam techniques are commonly 
known in the art and therefore will not be described in 
detail herein. The other two auxiliary beams 151 and 
152 positioned on the other imaginary straight line 132 
extending parallel to the information recording track 11 
is used for information reproduction intended for deter- 
mining whether or not the recording track 1 1 is not blank, 
i.e., has any information recorded thereon, and, if so, 
verifying whether or not the information has been re- 
corded correctly (i.e., the propriety of the recorded in- 
formation). 

[0028] In such a case where the relative movement of 
the optical head 1 to the recording medium 9 is in direc- 
tion x of Fig. 2, the information reproduction is performed 
by use of the auxiliary beam 151 preceding the main 
beam 12, and once it is determined that the recording 
track 11 is blank, i. e., has no information recorded ther- 
eon, the optical head 1 is controlled in such a manner 
that information recording is directly effected onto the 
recording track 11 by use of the main beam 12. If, how- 
ever, it is determined that the recording track 11 has any 
information recorded thereon, the optical head 1 is con- 
trolled to sequentially jump to a next adjacent informa- 
tion recording track in search of a blank information re- 
cording track and to then record information on the 
searched-for blank track. The term "relative movement" 
of the optical head 1 as used herein should be interpret- 
ed as referring to any of the cases where the recording 
medium 9 moves with the optical head 1 fixed in posi- 
tion, where the optical head 1 moves with the recording 
medium 9 fixed in position and where both of the optical 
head 1 and recording medium 9 move. 
[0029] The auxiliary beam 152 succeeding the main 
beam 12 is also used in information reproduction, but 
this reproduction is intended for verifying the propriety 
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of the recorded information, i.e., whetherthe information 
having been newly recorded by use of the main beam 
12 is correct or not. Of course, if the direction of the rel- 
ative movement of the optical head 1 to the recording 

5 medium 9 is made opposite to the direction x, the posi- 
tional relationship of the auxiliary beams 151 and 152 
relative to the main beam 12 is reversed, and hence the 
functions of the beams 151 and 152 are inverted from 
the above-mentioned. 

10 [0030] In the optical head 1 as shown in Fig. 1, the 
main beam 12 and four auxiliary beams 141, 142, 151 
and 152 converged and irradiated onto the recording 
medium 9 are partially reflected from the medium 9 to 
backtrack to the objective lens 8, where the beams are 

15 restored into respective collimated light components. 
The collimated light components are then reflected 
through the beam splitter 7, narrowed by a light receiv- 
ing lens 16, and then received by a light receiving unit 
17 after having been imparted astigmatism. As shown 

20 in Fig. 4, for example, the light receiving unit 17 com- 
prises four middle light receiving elements 1 7a, 1 7b, 1 7c 
and 17d provided in the middle of the unit 17 to receive 
the reflection of the main beam 12, side light receiving 
elements 1 7e and 1 7f to receive the reflection of the aux- 

25 iliary beams 141 and 142, and side light receiving ele- 
ments 17g and 17h to receive the reflection of the aux- 
iliary beams 151 and 152. 

[0031] Fig. 5 shows an example of a circuit 20 for 
processing output signals from the individual light re- 

30 ceiving elements. In the case where the astigmatism 
technique is employed, focusing control signal F is ob- 
tained as the output of a calculator 18 which performs 
an arithmetic operation of "(1 7a + 1 7c) - (1 7b + 1 7d)" on 
the output signals from the light receiving elements 1 7a, 

35 17b, 17c and 17d. Where the three-beam technique is 
employed, tracking control signal T is obtained as the 
output of a calculator 19 which performs an arithmetic 
operation of "(1 7e - 1 7f)" on the output signals from the 
light receiving elements 17e and 17f. 

40 [0032] A signal for determining whether a specific 
track of the recording medium 9 to be used for informa- 
tion recording is blank or not (i.e., whether a track where 
information is to be recorded is a blank area or not) is 
obtained on the basis of the output signal from the light 

45 receiving element 1 7g or 1 7h which receives the reflec- 
tion of the auxiliary beam 151 or 152. A signal for veri- 
fying whether the information recorded by use of the 
main beam 12 is correct or not is also obtained on the 
basis of the output signal from the light receiving ele- 

50 ment 1 7g or 1 7h which receives the reflection of the aux- 
iliary beam 151 or 152. In the case where the relative 
movement of the optical head 1 to the recording medium 
9 is in direction x of Fig. 2, the output signal from the 
light receiving element 17g that receives the reflection 

55 of the auxiliary beam 1 51 is extracted as the "signal for 
determining whether a specific track of the recording 
medium 9 to be used for information recording is blank 
or not", and the output signal from the light receiving el- 
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ement 17h that receives the reflection of the auxiliary 
beam 1 52 is extracted as the "signal for verifying wheth- 
er the information recorded by use of the main beam 12 
is correct or not". On the other hand, where the relative 
movement of the optical head 1 to the recording medium 
9 is in the direction opposite to direction x, the output 
signal from the light receiving element 1 7h that receives 
the reflection of the auxiliary beam 152 is extracted as 
the "signal for determining whether a specific track of 
the recording medium 9 to be used for information re- 
cording is blank or not", and the output from the light 
receiving element 17g that receives the reflection of the 
auxiliary beam 151 is extracted as the "signal for verify- 
ing whether the information recorded by use of the main 
beam 12 is correct or not". 

[0033] Accordingly, in the circuit 20 of Fig. 5, the re- 
spective connecting states of the outputs of the light re- 
ceiving elements 1 7g and 1 7h are switched via switches 

51 and S2 in accordance with the direction of the relative 
reciprocating movement to the recording medium 9, so 
as to obtain "signal A for determining whether a specific 
track of the recording medium 9 to be used for informa- 
tion recording is blank or not" and "signal B for verifying 
whether the information recorded by use of the main 
beam 12 is correct or not". More specifically, where the 
relative movement of the optical head 1 to the recording 
medium 9 is in direction x of Fig. 2, the switches S1 and 

52 are connected with contacts R1 and R2, respectively, 
so that the output signal from the light receiving element 
17g receiving the reflection of the auxiliary beam 151 is 
extracted as the "signal A for determining whether a 
specific track of the recording medium 9 to be used for 
information recording is blank or not", and the output sig- 
nal from the light receiving element 17h that receives 
the reflection of the auxiliary beam 152 is extracted as 
the "signal B for verifying whether the information re- 
corded by use of the main beam 12 is correct or not". 
On the other hand, where the relative movement of the 
optical head 1 to the recording medium 9 is in the direc- 
tion opposite to direction x, the switches S1 and S2 are 
connected with contacts V1 and V2, respectively, so that 
the output signal from the light receiving element 17h is 
extracted as the signal A and the output signal from the 
light receiving element 17g is extracted as the signal B. 
[0034] Whether a specific track of the recording me- 
dium 9 is blank or not can be determined on the basis 
of the above-mentioned signal A, and whether the infor- 
mation recorded by use of the main beam 12 is correct 
or not can be verified on the basis of the above-men- 
tioned signal B. For example, information signals to be 
recorded onto the recording medium 9 may be stored in 
advance in memory so that the information signals are 
read out in synchronism with generation of the signal B 
for comparison and collation. 

[0035] If digital information is to be recorded onto the 
recording medium 9, the converged light beam irradiat- 
ed from the optical head 1 onto the recording medium 
9 is, for example, set to power intensity "L1" when an 
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information pit is to be recorded and set to lower power 
intensity "L0" when no information pit is to be recorded, 
as shown in Fig. 6. For example, the ratio of power in- 
tensity L1 to L2 is set at about 10 : 1. Thus, when an 

5 information pit is to be recorded, the power intensity of 
the converged light beam increases so that the intensity 
of the reflection from the recording medium 9 also in- 
creases, and consequently, there occurs an increase in 
the level of the determining and verifying signals A and 

10 B obtained by the circuit of Fig. 5. In this way, the level 
of the determining and verifying signals A and B unde- 
sirably fluctuate due to presence and absence of infor- 
mation pit to be recorded. If nothing particular is done 
to deal with the level fluctuation of the signals A and B, 

15 it will not be possible to accurately conduct the determi- 
nation as to whether a specific track of the recording 
medium 9 to be used for information recording is blank 
or not, and the verification as to whether the recorded 
information is correct or not. Only a small amount of fluc- 

20 tuation occurs in the output signals of the calculators 1 8 
and 19 which are the focusing and tracking control sig- 
nals, since they are both differential outputs. 
[0036] Fig. 7 is a block diagram illustrating the struc- 
ture of an improved circuit which, even when the output 

25 signal levels of the light receiving elements 1 7g and 1 7h 
fluctuate due to presence and absence of information 
pit in the information signals to be recorded, is capable 
of cancelling the output signal level fluctuation to there- 
by accurately performing the determination as to wheth- 

30 er a specific section of the recording medium 9 to be 
used for recording is blank or not and the verification as 
to whether the recorded information is correct or not. 
[0037] In the circuit of Fig. 7, each information signal 
to be recorded is applied to an input terminal 24 and fed 

35 to a branch amplifier 25, which generate output signals 
at outputs 26 and 27. The signal levels at the outputs 
26 and 27 rise when an information pit is to be recorded, 
but fall when no information pit is to be recorded. The 
output 26 from the branch amplifier 25 is coupled to the 

40 optical head 1 to modulate the semiconductor laser 2 
(Fig. 1). The convergent light beam 28 from the optical 
head 1 is irradiated onto the recording medium 9, so that 
the information to be recorded is recorded in the form of 
information pits by the varying power intensity of the 

45 beam. At the same time, part of the irradiated light is 
reflected from the recording medium 9 to be received by 
the light receiving unit 17. The output signals from the 
light receiving unit 17 are then input to the circuit 20 of 
Fig. 5, which in turn outputs the signals F, T, A and B as 

50 previously mentioned. 

[0038] The signal A is applied to the plus (+) input of 
a differential amplifier 30, while the signal B is applied 
to the plus (+) input of a differential amplifier 31 . The 
other output from the branch amplifier 25 is applied to 

55 the respective minus (-) inputs of the differential ampli- 
fiers 30 and 31 . Accordingly, in the differential amplifiers 
30 and 31 , the level of the output 27 is subtracted from 
the respective levels of the signals A and B. Thus, the 
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level of the output signal 27 from the branch amplifier 
25 varies in accordance with presence and absence of 
pit information in the information signals to be recorded, 
so that the minus input signal levels of the differential 
amplifiers 30 and 31 vary in accordance with presence 
and absence of pit information in the information signals 
to be recorded. In this manner, the levels of the deter- 
mining and verifying signals A and B are each differen- 
tially amplified by the information signals to be recorded, 
so that the level fluctuation is cancelled by the informa- 
tion signal to be recorded. As the result, the differential 
amplifier 30 can provide signal A* which allows an accu- 
rate determination as to whether an information record- 
ing track being currently accessed by the optical head 
1 is blank or not. Also, the differential amplifier 31 can 
provide reproduction signal B' which is an accurate re- 
production of the information having been just written 
into an information recording track being currently ac- 
cessed by the optical head 1 . 
[0039] The output signal A' from the differential am- 
plifier 30 is fed to a determination circuit 29, which per- 
forms a predetermined determination process on the 
basis of the signal A 1 . For example, if the level of the 
signal A' corresponds to a predetermined non-blank lev- 
el, the determination circuit 29 determines that the re- 
cording track is not blank; otherwise, the determination 
circuit 29 determines that the recording track is blank. 
Necessary processing may be performed depending on 
the determination output signal from the determination 
signal 29. For example, if the determination circuit 29 
determines that the recording track is blank, the infor- 
mation recording onto the track is continued, but if the 
determination circuit 29 determines that the recording 
track is not blank, the optical head 1 is caused to access 
another information recording track, and so on. 
[0040] In the example of Fig. 7, the output signal 27 
from the branch amplifier 25 is given to a delay circuit 
32 which stores the original signal of information to be 
recorded and delayedly outputs the same in synchro- 
nism with the timing of the reproduction signal B\ This 
output (original signal of information to be recorded) 
from the delay circuit 32 and the reproduction signal B' 
output from the differential amplifier 31 are fed to a com- 
parator 33, where a comparison and collation are made 
to determine whether the two signals are coincident with 
each other. From the resultant output signal from the 
comparator 33, it is possible to promptly verify whether 
the information having just been recorded on the record- 
ing medium 9 is correct or not That is, where the output 
signal from the comparator 33 indicates "non-coinci- 
dent", it is determined that there has been a recording 
error, and any suitable processes may be performed 
such as display of the error and re-recording of the in- 
formation. 

[0041] While the description has been made in con- 
nection with a case where the astigmatism technique is 
employed for focusing, any other suitable technique 
may be applied for that purpose, such as the known 



"knife edge", "critical angle", or "edge mirror" technique 
(see, for example, Japanese Patent Laid-open Publica- 
tion No. HEI 3-142720). 

[0042] Further, while the description has been made 

5 in connection with a case where the three-beam tech- 
nique is employed for tracking, the well-known push-pull 
technique may be applied for that purpose. In the case 
where the push-pull technique is applied, it is only suf- 
ficient that the skew angle between the two straight lines 

10 1 31 and 1 32 be set at 0p rather than 9t in such a manner 
that the auxiliary beams 141 and 142 are irradiated onto 
the center of the respective guide tracks 10 and the re- 
flection of either of the beams 141 and 142 is received 
by either of the light receiving elements 17e and 17f, 

15 and also that the light receiving element 17e or 17f be 
divided into two element halves so as to extract a differ- 
ential output between the respective outputs from the 
element halves. For example, where the reflection of the 
auxiliary beam 141 is received by the light receiving el- 

20 ement 17e, the element 17e may be divided into two 
element halves 17e1 and 17e2 as shown in Fig. 9 in 
such a manner that the respective outputs from the el- 
ement halves 17e1 and 17e2 are supplied to the differ- 
ential amplifier 19. The differential amplifier 19, in turn, 

25 performs a differential operation of "1 7e1 - 1 7e2" to out- 
put the tracking control signal T. in this case, the other 
light receiving element 17f is not used. If, on the other 
hand, the reflection of the auxiliary beam 142 is received 
by the light receiving element 17f, the element 17f may 

30 be divided into two element halves to ultimately obtain 
the tracking control signal T In this case, the other light 
receiving element 17e is not used. 
[0043] The diffraction grating structure 6 for the opti- 
cal head may be other than the one comprising two 

35 glass plates 61 and 62 each having a grating half as 
shown in Figs. 3a and 3b; for example, there may be 
employed two superposed conventional diffraction grat- 
ings each having grating grooves all over the surface 
thereof. 

40 [0044] Furthermore, although the above-described 
embodiment, in order to form plural auxiliary beams dis- 
tributed on two straight lines traversing a single main 
beam, employs a single light source and a diffraction 
grating structure comprising two gratings which have 

45 different grating groove intervals and are positioned at 
a predetermined angle with respect to each other, these 
components may be replaced with a multibeam laser 
provided with a plurality of light sources. The recording 
medium 9 for use in the present invention may of course 

50 be other than the optical card as mentioned, such as a 
disk-type or any other type recording medium. It should 
also be understood that the recording medium 9 may be 
the rewritable-type rather than the write-once type. 
[0045] As has so far been described, the present in- 

55 vention is characterized in that, when the recording light 
beam accesses a track for recording, a reproducing light 
beam is irradiated onto the same track before the re- 
cording light beam so that whether or not the track to be 
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used for recording is a blank area is determined on the 
basis of a reproduction signal resulting from the repro- 
ducing light beam irradiation. With this feature, it is al- 
lowed to promptly determine whether a track to be used 
for recording is a blank area with no need to read out 
track information registered in a directory area. 
[0046] The present invention is also characterized in 
that whether or not information has been properly re- 
corded on the track is verified on the basis of the repro- 
duction signal resulting from the reproducing light beam 
irradiation. With this feature, whether the information 
having just been recorded is correct or not can be im- 
mediately verified, and thus it is not necessary for the 
optical head to make a reciprocating (forward/back- 
ward) movement relative to the same track for recording 
and reproduction (verification). Namely, in a single re- 
ciprocating movement of the optical head relative to the 
recording medium, recording and reproduction (verifica- 
tion) for one track can be performed during the forward 
travel, and recording and reproduction (verification) for 
another track can be performed during the backward 
travel. This achieves enhanced recording efficiency and 
can shorten the total time necessary for recording. In 
addition, because the reproduction for verifying the re- 
corded information is done in the forward direction, there 
is no need to provide a circuit etc. for reversing the time 
series of reproduced information or information to be re- 
corded. Such features achieve simplified structure, re- 
duced size, economized cost and increased operational 
speed of the device. 



Claims 

1. Optical information recording device comprising: 
a laser light source (2), 

diffraction grating device (6) that divides laser 
light generated by said laser light source (2) in- 
to a main beam to be used as a recording light 
beam (12), a first auxiliary beam to be used as 
a reproducing light beam (151,152), and a sec- 
ond auxiliary beam to be used as a tracking light 
beam (141,142), wherein the recording light 
beam (12) irradiates onto a track (11 ) where in- 
formation is to be recorded, and wherein the re- 
producing light beam (151,152) irradiates onto 
said track (11) before the recording light beam 
(12), and 

means (20,29,30) for determining, on the basis 
of a reproduction signal resulting from irradia- 
tion onto said track (11) of the reproducing light 
beam (151,152), whether said track (11) is a 
blank area having no information recorded ther- 
eon, and if said track (11) is determined blank, 
selecting said track (11) for recording, 



characterized in that 

said diffraction grating device (6) comprises a dif- 
fraction grating structure (63) including two gratings 
(61 ,62) that are different from each other in grating 

5 groove interval and are disposed at a predeter- 
mined angle (8 t ) with respect to each other, and that 
a first one of the two gratings (61 ,62) allows the re- 
producing light beam (151,152) to be irradiated in 
such a way that an imaginary line (132) connecting 

10 between spots of the recording light beam (12) and 
the reproducing light beam (151,152) on the track 
(11) extends along a longitudinal direction (x) of the 
track (11), while a second one of the two gratings 
(61 ,62) allows the tracking light beam (141 ,142) to 

15 be irradiated in such a way that an imaginary line 
(131) connecting between spots of the recording 
light beam (12) and the tracking light beam 
(141,142) on the track (11) skews with respect to 
longitudinal direction (x) of the track (11) at a pre- 

20 determined angle (G t ). 

2. Optical information recording device comprising: 
a laser light source (2), 

25 

diffraction grating device (6) that divides laser 
light generated by said laser light source (2) in- 
to a main beam to be used as a recording light 
beam (12), a first auxiliary beam to be used as 

30 a reproducing light beam (151 ,152), and a sec- 

ond auxiliary beam to be used as a tracking light 
beam (141,142), wherein the recording light 
beam (12) irradiates onto a track (11) where in- 
formation is to be recorded, and wherein the re- 

35 producing light beam (1 51 ,1 52) irradiates onto 

said track (11) after the recording light beam 
(12), and 

means (20,31 ,32,33) for verifying, on the basis 
40 of a reproduction signal resulting from irradia- 

tion onto said track (11) of the reproducing light 
beam (151 ,152), the propriety of information re- 
corded on said track (11 ) by use of the record- 
ing light beam (12), 

45 

characterized in that 

said diffraction grating device (6) comprises a dif- 
fraction grating structure (63) including two gratings 
(61 ,62) that are different from each other in grating 

50 groove interval and are disposed at a predeter- 
mined angle (8 t ) with respect to each other, and that 
a first one of the two gratings (61 ,62) allows the re- 
producing light beam (151,152) to be irradiated in 
such a way that an imaginary line (132) connecting 

55 between spots of the recording light beam (12) and 
the reproducing light beam (151,152) on the track 
(11) extends along a longitudinal direction x of the 
track (11), while a second one of the two gratings 



15 



EP 0 698 880 B1 



16 



« > 

(61 ,62) allows the tracking light beam (141 ,142) to 
be irradiated in such a way that an imaginary line 

(131) connecting between spots of the recording 
light beam (12) and the tracking light beam 
(141,142) on the track (11) skews with respect to 5 
longitudinal direction (x) of the track (11) at a pre- 
determined angle (6 t ). 

3. Optical information recording device comprising: 

10 

a laser light source (2), 

diffraction grating device (6) that divides laser 
light generated by said laser light source (2) in- 
to a main beam to be used as a recording light 15 
beam (12), first auxiliary beams to be used as 
first and second reproducing light beams 
(151,152), and a second auxiliary beam to be 
used as a tracking light beam (141 ,142), where- 
in the recording light beam (12) irradiates onto 20 
a track (11 ) where information is to be recorded, 
and wherein the first reproducing light beam 
(151) irradiates onto said track (11) before the 
recording light beam (12) and the second re- 
producing light beam (1 52) irradiates onto said 25 
track (11) after the recording light beam (12), 

means (20,29,30) for determining, on the basis 
of a reproduction signal resulting from irradia- 
tion onto said track (11 ) of the first reproducing 30 
light beam (151), whether said track (11) is a 
blank area having no information recorded ther- 
eon, and if said track (11) is determined blank, 
selecting said track (11) for recording, and 

35 

means (20,31 ,32,33) for verifying, on the basis 
of a reproduction signal resulting from irradia- 
tion onto said track (11) of the second repro- 
ducing light beam (152), propriety of informa- 
tion recorded on said track (11) by use of the *o 
recording light beam (12), 

characterized in that 

said diffraction grating device (6) comprises a dif- 
fraction grating structure (63) including two gratings 45 
(61 ,62) that are different from each other in grating 
groove interval and are disposed at a predeter- 
mined angle (6 t ) with respect to each other, and that 
a first one of the two gratings (61 ,62) allows the first 
and second reproducing light beams (151,152) to so 
be irradiated in such a way that an imaginary line 

(132) connecting between spots of the recording 
light beam (12) and the first and second reproduc- 
ing light beams (151,152) on the track (11) extends 
along a longitudinal direction (x) of the track (11), 55 
while a second one of the two gratings (61,62) al- 
lows the tracking light beam (141,142) to be irradi- 
ated in such a way that an imaginary line (1 31 ) con- 



necting between spots of the recording light beam 
and the tracking light beam (141,142) on the track 
(11) skews with respect to longitudinal direction (x) 
of the track (11) at a predetermined angle (6 t ). 

4. Optical information recording device as defined in 
any one of claims 1 to 3 which further comprises 
means for, in accordance with information to be re- 
corded, modulating power intensity of the laser light 
generated by said laser light source, and means 
(30,31) for differentially amplifying said reproduc- 
tion signal in accordance with the information to be 
recorded so as to perform control to cancel level 
fluctuation of said reproduction signal. 

5. Optical information recording device as defined in 
any one of claims 1 to 4 wherein two reproducing 
light beams (151 ,152) are positioned on both sides 
of said recording light beam (12) along a direction 
where said track extends, and use of the reproduc- 
ing light beams (151 ,152) is switched depending on 
a travelling direction of said beams relative to said 
track (11). 

6. Optical information recording device as defined in 
any one of claims 1 to 5 wherein said diffraction 
grating structure (63) comprises two glass plates 
each having one of said two gratings (61 ,62). 



Patentanspruche 

1. Optische Informationsaufzeichnungsvorrichtung 
mit: 

- einer Laserlichtquelle (2), 

einer Brechungsgittervorrichtung (6), die von 
der Laserlichtquelle (2) erzeugtes Laserlicht in 
einen als Aufzeichnungslichtstrahl (12) ver- 
wendeten Hauptstrahl, einen als Wiedergabe- 
lichtstrahl (151 , 152) verwendeten ersten Hilfs- 
strahl und einen als Nachfuhrlichtstrahl (141, 
142) verwendeten zweiten Hilfsstrahl teilt, wo- 
bei der Aufzeichnungslichtstrahl (12) auf eine 
Spur (11) abgestrahlt wird, auf der Informatio- 
nen aufgezeichnet werden sollen, und wobei 
der Wiedergabelichtstrahl (151, 152) vor dem 
Aufzeichnungslichtstrahl (12) auf die Spur (11) 
abgestrahlt wird, und 

einer Einrichtung (20, 29, 30), die auf der Basis 
eines Wiedergabesignals, das aus dem Ab- 
strahlen des Wiedergabelichtstrahls (151,1 52) 
aufdie Spur (11 ) resultiert, feststellt, ob die Spur 
(1 1 ) ein leerer Bereich ohne aufgezeichnete In- 
formationen ist, und die, falls die Spur als leer 
erkannt wird, diese Spur (11) fur die Aufeeich- 
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nung wahlt, 
dadurch gekennzeichnet, daft 

- die Brechungsgittervorrichtung (6) eine Bre- 5 
chungsgitterstruktur (63) aufweist, die zwei Git- 

ter (61 , 62) umfaftt, welche hinsichtlich des Git- 
terrillenintervalls voneinander verschieden 
sind und zueinander unter einem vorbestimm- 
ten Winkel (6 t ) angeordnet sind, und daft ein 10 
erstes der beiden Gitter (61, 62) ermflglicht, 
den Aufzeichnungslichtstrahl (12) derart abzu- 
strahlen, daft eine imaginare Linie (132) zwi- 
schen Punkten des Aufzeichnungslichtstrahls 
(12)unddesWiedergabelichtstrahls(151, 152) 15 
auf der Spur (1 1 ) entlang der LSngsrichtung (x) 
der Spur (11) verlauft, wahrend das zweite Git- 
ter (61,62) ermoglicht, den Nachfuhrlichtstrahl 
(141, 142) derart abzustrahlen, dad eine ima- 
ginare Linie (131) zwischen Punkten des Auf- 20 
zeichnungslichtstrahls (12) und des Nachfuhr- 
lichtstrahls (141, 142) auf der Spur (11) in be- 
zug auf die LSngsrichtung (x) der Spur (1 1 ) urn 
einen vorbestimmten Winkel (9 t ) versetzt ist. 

25 

2. Optische Informationsaufeeichnungsvorrichtung 
mit: 

- einer Laserlichtquelle (2), 

30 

einer Brechungsgittervorrichtung (6), die von 
der Laserlichtquelle (2) erzeugtes Laserlicht in 
einen als Aufzeichnungslichtstrahl (12) ver- 
wendeten Hauptstrahl, einen als Wiedergabe- 
lichtstrahl (1 51 , 1 52) verwendeten ersten Hilfs- 35 
strahl und einen als Nachfuhrlichtstrahl (141, 
142) verwendeten zweiten Hilfsstrahl teilt, wo- 
bei der Aufzeichnungslichtstrahl (12) auf eine 
Spur (11) abgestrahlt wird, auf der Informatio- 
nen aufgezeichnet werden sollen, und wobei 40 
der Wiedergabelichtstrahl (151, 152) vor dem 
Aufzeichnungslichtstrahl (12) auf die Spur (11) 
abgestrahlt wird, und 

- einer Einrichtung (20, 31, 32, 33), die auf der 45 
Basis eines Wiedergabesignals, das aus dem 
Abstrahlen des Wiedergabelichtstrahls (151, 
152) auf die Spur (11) resultiert, die Korrektheit 
der auf der Spur (11) mittels des Aufzeich- 
nungslichtstrahls (12) aufgezeichneten Infor- 50 
mationen pruft, 

dadurch gekennzeichnet, daft 

- die Brechungsgittervorrichtung (6) eine Bre- 55 
chungsgitterstruktur (63) aufweist, die zwei Git- 
ter (61 , 62) umfaftt, welche hinsichtlich des Git- 
terrillenintervalls voneinander verschieden 



sind und zueinander unter einem vorbestimm- 
ten Winkel (9 t ) angeordnet sind, und daft ein 
erstes der beiden Gitter (61 ,62) erm6glicht, den 
Aufzeichnungslichtstrahl (12) derart abzustrah- 
len, daft eine imaginare Linie (132) zwischen 
Punkten des Aufzeichnungslichtstrahls (12) 
und des Wiedergabelichtstrahls (151, 152) auf 
der Spur (1 1 ) entlang der Langsrichtung (x) der 
Spur (11) verlauft, wahrend das zweite Gitter 
(61, 62) ermoglicht, den Nachfuhrlichtstrahl 
(141, 142) derart abzustrahlen, daft eine ima- 
ginare Linie (131) zwischen Punkten des Auf- 
zeichnungslichtstrahls (12) und des Nachfuhr- 
lichtstrahls (141, 142) auf der Spur (11) in be- 
zug auf die Langsrichtung (x) der Spur (1 1 ) urn 
einen vorbestimmten Winkel (0 t ) versetzt ist. 

3. Optische Informationsaufzeichnungsvorrichtung 
mit: 

einer Laserlichtquelle (2), 

einer Brechungsgittervorrichtung (6), die von 
der Laserlichtquelle (2) erzeugtes Laserlicht in 
einen als Aufzeichnungslichtstrahl (12) ver- 
wendeten Hauptstrahl, einen als erster und 
zweiter Wiedergabelichtstrahl (151,152) ver- 
wendeten ersten Hilfsstrahl und einen als 
Nachfuhrlichtstrahl (141, 142) verwendeten 
zweiten Hilfsstrahl teilt, wobei der Aufzeich- 
nungslichtstrahl (12) auf eine Spur (11) abge- 
strahlt wird, auf der Informationen aufgezeich- 
net werden sollen, und wobei der erste Wieder- 
gabelichtstrahl (151) vor dem Aufzeichnungs- 
lichtstrahl (12) und der zweite Wiedergabelicht- 
strahl (152) nach dem Aufzeichnungslichtstrahl 
(12) auf die Spur (11) abgestrahlt wird, und 

- einer Einrichtung (20, 29, 30), die auf der Basis 
eines Wiedergabesignals, das aus dem Ab- 
strahlen des ersten Wiedergabelichtstrahls 

(151) auf die Spur (11) resultiert, feststellt, ob 
die Spur (11) ein leerer Bereich ohne aufge- 
zeichnete Informationen ist, und die, fails die 
Spur als leer erkannt wird, diese Spur (11) fur 
die Aufeeichnung wahlt, 

- einer Einrichtung (20, 31, 32, 33), die auf der 
Basis eines Wiedergabesignals, das aus dem 
Abstrahlen des zweiten Wiedergabelichtstrahls 

(1 52) auf die Spur (11 ) resultiert, die Korrektheit 
der auf der Spur (11) mittels des Aufzeich- 
nungslichtstrahls (12) aufgezeichneten Infor- 
mationen pruft, 

dadurch gekennzeichnet, daft 

die Brechungsgittervorrichtung (6) eine Bre- 
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chungsgitterstruktur (63) aufweist, die zwei Git- 
ter (61 , 62) umfaftt, welche hinsichtlich des Git- 
terrillenintervalls voneinander verschieden 
sind und zueinander unter einem vorbestimm- 
ten Winkel (0 t ) angeordnet sind, und dad ein 5 
erstes der beiden Gitter (61, 62) erm6glicht, 
den ersten und den zweiten Wiedergabelicht- 
strahl (151 , 152) derart abzustrahlen, daG> eine 
imaginare Linie (132) zwischen Punkten des 
Aufeeichnungslichtstrahls (12) und des ersten 10 
und zweiten Wiedergabelichtstrahls (151, 152) 
auf der Spur (11 ) entlang der Langsrichtung (x) 
der Spur (11 ) verlauft, wahrend das zweite Git- 
ter (61,62) ermoglicht, den Nachfiihrlichtstrahl 
(141 , 142) derart abzustrahlen, dali eine ima- *5 
ginare Linie (131) zwischen Punkten des Auf- 
zeichnungslichtstrahls (12) und des Nachfuhr- 
lichtstrahls (141, 142) auf der Spur (11) in be- 
zug auf die Langsrichtung (x) der Spur (11) urn 
einen vorbestimmten Winkel (9 t ) versetzt ist. 20 

4. Optische Informationsaufaeichnungsvorrichtung 
nach einem derAnspruche 1 bis 3, ferner mit einer 
Einrichtung, die entsprechend den aufzuzeichnen- 
den Informationen die Energiestarke des von der 25 
Laserlichtquelie erzeugten Laserlichts moduliert, 
und einer Einrichtung (30, 31) zum differentiellen 
Verstarken des Wiedergabesignals entsprechend 
den aufzuzeichnenden Informationen, urn so eine 
Steuerung zum Ausgleich von Pegelfluktuationen 30 
des Wiedergabesignals durchzufuhren. 

5. Optische Informationsaufzeichnungsvorrichtung 
nach einem der Anspruche 1 bis 4, bei der zwei 
Wiedergabelichtstrahlen (151,152) auf beiden Sei- 35 
ten des Aufzeichnungslichtstrahls (12) entlang der 
Erstreckungsrichtung der Spur angeordnet sind, 
und die Verwendung der Wiedergabelichtstrahlen 
(151, 152) in Abhangigkeit von der Bewegungsrich- 
tung der Strahlen relativ zur Spur (11) gewechselt *o 
wird. 

6. Optische Informationsaufzeichnungsvorrichtung 
nach einem derAnspruche 1 bis 5, bei der die Bre- 
chungsgitterstruktur (63) zwei Glasplatten aufweist, *5 
von denen jede eines der Gitter (61 , 62) aufweist. 



Revendications 

50 

1. Dispositif d'enregistrement optique d'information 
comprenant : 

une source de lumiere laser (2), 
un dispositif a r6seaux de diffraction (6) qui di- 55 
vise la lumiere laser g6n£r£e par ladite source 
de lumiere laser (2) en un faisceau principal 
destine a servir de faisceau lumineux d'enre- 



gistrement (12), un premier faisceau auxiliaire 
destine & servir de faisceau lumineux de repro- 
duction (151 , 152) et un second faisceau auxi- 
liaire destine £ servir de faisceau lumineux 
d'analyse (141, 142), dans lequel le faisceau 
lumineux d'enregistrement (12) illumine une 
piste (11) ou des informations doivent etre en- 
registr6es, et dans lequel le faisceau lumineux 
de reproduction (151, 152) illumine ladite piste 
(11) avant le faisceau lumineux d'enregistre- 
ment (12), et 

des moyens (20, 29, 30) destines £ determiner, 
sur la base d'un signal de reproduction resul- 
tant de rillumination de ladite piste (11) par le 
faisceau lumineux de reproduction (151, 152), 
si ladite piste (11) est une zone vierge sur la- 
quelle aucune information n'est enregistree et, 
s'il est determine que ladite piste (11) est vier- 
ge, a seiectionner ladite piste(11) pour proce- 
der a I'enregistrement, 

caracterise en ce que 

ledit dispositif £ reseaux de diffraction (6) 
comprend une structure £ reseaux de diffraction 
(63) comprenant deux reseaux (61 , 62) qui sont dif- 
ferents Tun de I'autre par I'intervalle des rainures 
des reseaux et qui sont disposes a un angle prede- 
termine (6 t ) Tun par rapport a I'autre, et en ce qu'un 
premier des deux reseaux (61 , 62) permet au fais- 
ceau lumineux de reproduction (151, 152) d'etre 
rayonne de telle fagon qu'une ligne imaginaire (1 32) 
reliant des points du faisceau lumineux d'enregis- 
trement (12) et du faisceau lumineux de reproduc- 
tion (151, 152) sur la piste (11) s f 6tend dans une 
direction iongitudinale (x) de la piste (11), tandis 
qu'un second des deux reseaux (61 , 62) permet au 
faisceau lumineux d'analyse (141, 142) d'etre 
rayonng de telle fagon qu'une ligne imaginaire (131) 
reliant des points du faisceau lumineux d'enregis- 
trement (12) et du faisceau lumineux d'analyse 
(141 , 142) sur la piste (11 ) s'etend de biais par rap- 
port a la direction Iongitudinale (x) de la piste (11 ) a 
un angle predetermine (8 t ). 

2. Dispositif d'enregistrement optique d'information 
comprenant : 

une source de lumiere laser (2), 
un dispositif £ reseaux de diffraction (6) qui di- 
vise la lumiere laser gen£ree par ladite source 
de lumiere laser (2) en un faisceau principal 
destine a servir de faisceau lumineux d'enre- 
gistrement (12), un premier faisceau auxiliaire 
destine & servir de faisceau lumineux de repro- 
duction (151 , 152) et un second faisceau auxi- 
liaire destine d servir de faisceau lumineux 
d'analyse (141, 142), dans lequel le faisceau 
lumineux d'enregistrement (12) illumine une 
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piste (11) ou des informations doivent etre en- 
registrees, et dans lequel le faisceau lumineux 
de reproduction (151, 152) illumine ladite piste 
(11) apres le faisceau lumineux d'enregistre- 
ment(12), et 5 
des moyens (20, 31 , 32, 33) destines £ verifier, 
sur la base d'un signal de reproduction resul- 
tant de rillumination de ladite piste (11) par le 
faisceau lumineux de reproduction (151, 152), 
la propriete des informations enregistrees sur 10 
ladite piste (1 1 ) au moyen du faisceau lumineux 
d'enregistrement (12), 

caracterise en ce que 

iedit dispositif £ reseaux de diffraction (6) 15 
comporte une structure a reseaux de diffraction (63) 
comprenant deux reseaux (61, 62) qui sont diff6- 
rents Tun de I'autre par I'intervalle des rainures des 
reseaux et qui sont disposes a un angle predeter- 
mine (G t ) Tun par rapport £ I'autre, et en ce qu'un 20 
premier des deux reseaux (61, 62) permet au fais- 
ceau lumineux de reproduction (151, 152) d'etre 
rayonne de telle fagon qu'une ligne imaginaire (1 32) 
reliant des points du faisceau lumineux d'enregis- 
trement (12) et du faisceau lumineux de reproduc- 25 
tion (151, 152) sur la piste (11) s'etend dans une 
direction longitudinale (x) de la piste (11), tandis 
qu'un second des deux reseaux (61 , 62) permet au 
faisceau lumineux d'analyse (141, 142) d'etre 
rayonne de telle fa^on qu'une ligne imaginaire (131) 30 
reliant des points du faisceau lumineux d'enregis- 
trement (12) et du faisceau lumineux d'analyse 
(141 , 142) sur la piste (11 ) s'etend de biais par rap- 
port £ la direction longitudinale (x) de la piste (11) £ 
un angle predetermine (6 t ). 35 

3. Dispositif d'enregistrement optique d'information 
comprenant : 

une source de lumiere laser (2), 40 
un dispositif £ reseaux de diffraction (6) qui di- 
vise la lumiere laser generee par ladite source 
de lumiere laser (2) en un faisceau principal 
destine £ servir de faisceau lumineux d'enre- 
gistrement (12), des premiers faisceaux auxi- 45 
liaires destines a servir de premier et second 
faisceaux lumineux de reproduction (151,1 52) 
et un second faisceau auxiliaire destine £ servir 
de faisceau lumineux d'analyse (141, 142), 
dans lequel le faisceau lumineux d'enregistre- so 
ment (12) illumine une piste (11) ou des infor- 
mations doivent etre enregistrees, et dans le- 
quel le premier faisceau lumineux de reproduc- 
tion (151) illumine ladite piste (11) avant le fais- 
ceau lumineux d'enregistrement (12) et le se- 55 
cond faisceau lumineux de reproduction (152) 
illumine ladite piste (11 ) apres le faisceau lumi- 
neux d'enregistrement (12), 



des moyens (20, 29, 30) destines £ determiner, 
sur base d'un signal de reproduction resultant 
de rillumination de ladite piste (11) par le pre- 
mier faisceau lumineux de reproduction (151), 
si ladite piste (11) est une zone vierge sur la- 
quelle aucune information n'est enregistree et, 
s'il est determine que ladite piste (11) est vier- 
ge, £ seiectionner ladite piste (11) pour proce- 
der £ I'enregistrement, et 
des moyens (20, 31 , 32, 33) destines £ verifier, 
sur base d'un signal de reproduction resultant 
de rillumination de ladite piste (11) par le se- 
cond faisceau lumineux de reproduction (152), 
la propriete des informations enregistrees sur 
ladite piste (11 ) au moyen du faisceau lumineux 
d'enregistrement (12), 

caracterise en ce que 

Iedit dispositif £ reseaux de diffraction (6) 
comporte une structure £ reseaux de diffraction (63) 
comprenant deux reseaux (61, 62) qui sont diff£- 
rents I'un de I'autre par I'intervalle des rainures des 
reseaux et qui sont disposes & un angle predeter- 
mine (8 t ) I'un par rapport £ I'autre, et en ce qu'un 
premier des deux reseaux (61 , 62) permet aux pre- 
mier et second faisceaux lumineux de reproduction 
(151, 152) d'etre rayonnes de telle fagon qu'une li- 
gne imaginaire (132) reliant des points du faisceau 
lumineux d'enregistrement (12) et des premier et 
second faisceaux lumineux de reproduction (151, 
152) sur la piste (11) s'etend dans une direction lon- 
gitudinale (x) de la piste (11), tandis qu'un second 
des deux reseaux (61 , 62) permet au faisceau lu- 
mineux d'analyse (141 , 142) d'etre rayonne de telle 
fa$on qu'une ligne imaginaire (131) reliant des 
points du faisceau lumineux d'enregistrement (12) 
et du faisceau lumineux d'analyse (141 , 142) sur la 
piste (11) s'etend de biais par rapport a la direction 
longitudinale (x) de la piste (11) £ un angle prede- 
termine (6 t ). 

4. Dispositif d'enregistrement optique d'information 
selon i'une quelconque des revendications 1 £ 3, 
comprenant en outre des moyens destines £ modu- 
ler, selon les informations £ enregistrer, I'intensite 
de puissance de la lumiere laser generee par ladite 
source de lumiere laser, et des moyens (30, 31) 
destines £ amplifier de manure differentielle Iedit 
signal de reproduction selon les informations £ en- 
registrer de fagon £ effectuer un controle permet- 
tant d'annuler des variations de niveau dudit signal 
de reproduction. 

5. Dispositif d'enregistrement optique d'information 
selon I'une quelconque des revendications 1 £ 4, 
dans lequel deux faisceaux lumineux de reproduc- 
tion (151 , 152) sont positionn6s de chaque cote du- 
dit faisceau lumineux d'enregistrement (12) dans 



23 EP 0 698 880 B1 

<■ * 

une direction selon laquelle s'6tend ladite piste, et 
ou I'utilisation des faisceaux lumineux de reproduc- 
tion (151, 152) est permutee selon la direction de 
dgplacement desdits faisceaux par rapport d ladite 
piste (11). 5 

Dispositif d'enregistrement optique d'information 
selon Tune quelconque des revendications 1 £ 5, 
dans lequel ladite structure & r§seaux de diffraction 
(63) comprend deux plaques de verre comportant 10 
chacune un desdits deux r6seaux (61, 62). 
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